In this study, the method of using high concentrated oxygen water to purify the bottom sediment was confirmed to be effective. The high concentrated oxygen dissolver was developed and the lab scale experiment was performed. High rate, high efficiency oxygen dissolver was developed, the optimum running condition of the apparatus and the method of producing high concentrated oxygen water was discussed and determined in this study. In addition, the effective prevention of phosphorus release from anaerobic bottom sediment was also studied. As a result, it is found that high concentrated oxygen water was effective for prevention of phosphorus release from anaerobic bottom sediment. On the basis of the fundamental knowledge from the laboratory-scale study, pilot scale apparatus was set up and the pilot study was carried out. It is showed that the introduction of high concentrated oxygen water did not destroy the thermocline of dam reservoir.
INTRODUCTION
Eutrophication in a closed water body, such as a lake or dam reservoir, is attracting more and more attention, Jones & Lee (1982) , Nakanishi et al. (1991) , Ueda et al. (2000) and Nomura & Seto (2002) . In general, prevention of eutrophication was focused on diminishing the nutrition resources from both point source (e.g., factories, wastewater treatment plants) and nonpoint source (e.g., such as paddy field, farmland). However, for the seriously eutrophicated water, reducing the anaerobic bottom sediment becomes very important. In this study, the method of using high concentrated oxygen water to depurate the bottom sediment was confirmed to be effective. The high concentrated oxygen dissolver was developed and the lab scale experiment was performed. On the basis of the fundamental knowledge from the lab scale study, pilot scale apparatus was set up and the pilot study was carried out.
The effects of the high concentrated oxygen water on the bottom sediment lie in the following two aspects. First, oxygen changes the anaerobic surroundings into aerobic ones so the phosphorus release is inhibited. Second, keeping the dissolved oxygen (DO) content at a certain value (up to 3 mg/L) can not only improve the quality of the bottom sediment, but also recover or strengthen its natural self-purification capacity.
A high rate, high efficiency oxygen dissolver was developed, the optimum running condition of the equipment and the method of making high concentrated oxygen water was discussed in this study. In addition, the inhibition of phosphorus release was also studied.
MATERIALS AND METHODS
The high rate, high efficiency oxygen dissolver was developed as shown in Figure 1 . To improve the contact efficiency between gas (oxygen) and liquid (water), pressurized gas is applied to contact with water film. The oxygen- doi: 10.2166/wst.2008.802 water mixture is ejected into the high concentrated oxygen dissolver at a tangent so a great deal of air bubbles is produced. As a result, the DO content in the water can achieve a very high value immediately. The surplus oxygen is recycled at the bottom part of the high concentrated oxygen dissolver, so it is possible to use 100% of the oxygen under the proper running condition, that is, oxygen loss can be avoided if no gas is released from the high concentrated oxygen dissolver.
DO content depends on the pressure in the high concentrated oxygen dissolver. A valve is set at the outlet of the lab scale high concentrated oxygen dissolver. By adjusting this valve, the pressure in the high concentrated oxygen dissolver can be increased. However, increasing the pressure also means decreasing the water flow rate, so it is necessary to find the optimum condition to keep both of them at a proper amount. Additionally, the amount of gas supply should also be considered to prevent the oxygen loss.
In the lab scale study, 2.3 L of high concentrated oxygen water was made and the pressure in it was kept at 0.2 MPa.
Pure oxygen was supplied as the oxygen resource. DO and flow rate were measured at the oxygen supply of 300, 500, 700 and 900 mL/min, respectively.
RESULTS AND DISCUSSION

Laboratory-scale experiment
As shown in Figure 2 The water of bottom layer (after the treatment by high concentrated oxygen dissolver) þ soil sediment 0, 12, 24 hr after passing PO 4 -P The water of bottom layer þ soil sediment 3, 5, 7 day after passing
The water of bottom layer (after the treatment of N 2 aeration) þ soil sediment 2, 4 week after passing 
CONCLUSIONS
1. In this study, the method of using high concentrated oxygen water to purify the bottom sediment was confirmed to be effective.
2. The production of high concentrated oxygen water was available by using the high rate, high efficiency oxygen 
